including baseline population, birth rate, death rate and net migration and rely on several explicit underlying assumptions about average completed family size, expectancy of life based on mortality, and net migration. 13, 14 Classification of place of death Place of death is currently classified by the ONS in six main categories -1) at home, 2) psychiatric hospitals, 3) hospices, 4) hospitals and communal establishments for the care of the sick (divided into NHS and non-NHS and in this paper referred to as hospitals and nursing homes), 5) other communal establishments and 6) other private homes or other places (called elsewhere). Although there were changes in this classification over the years, the category of home death remained stable. 15 For the purpose of this analysis, the category of NHS hospitals and communal establishments for the care of the sick was shortened to NHS hospitals (note however, that it included 87 NHS managed nursing homes in 2003) and all deaths occurring in places other than home were called institutional deaths.
Analysis
Trends. Death statistics for England and Wales were analysed from 1974 to 2003 (total population, number of deaths, death rate and gender and age distribution of deaths). Trends in home deaths were examined by gender and age group. A comparison between cancer and noncancer deaths was undertaken because of the considerable end of life care available for cancer patients. 16 Detailed trends for place of death over the last five years (1999) (2000) (2001) (2002) (2003) were tabulated. Chi-square tests for trend were used to test the statistical significance of trends over the years.
We calculated percent annual changes in home death proportions and standardized home death proportions. The latter would enable comparisons of home death proportions at different times, which are unaffected by changes in the age and gender distribution of deaths. The home death proportions were standardized by age and gender according to the distribution in 1974, as the initial year of the available data. A breakdown of deaths into seven standard age groups was used in all calculations (up to 4, 5-14, 15-44, 45-64, 65-74, 75-84, 85 and over years). We also calculated the absolute difference between the observed and estimated numbers of home deaths in 2003, if the age distribution was as in 1974.
Projections. Simple linear models were used to predict future trends in place of death. We projected forward the recent trend in age and gender specific proportions of home deaths (1999) (2000) (2001) (2002) (2003) , assuming this continues in the future. Average percent annual changes in age and gender specific home death proportions were applied to the age and gender distribution of deaths in future years until 2030, using data extracted from GAD mortality forecasts. Other scenarios were modelled based on alternative assumptions (Table 1) . Namely, an alternative projection was made projecting forward the recent trend in overall numbers of institutional deaths (including NHS hospitals and non-NHS settings). The underlying assumption for this projection method was that absolute numbers of institutional deaths may reflect the capacity of inpatient services. This was based on the fact that the availability of inpatient beds is one of the strongest predictors of place of death in the literature. 17 We compared the projections with special attention to changes in absolute numbers of deaths by place, useful for health planning purposes. Implications for care were discussed. Analysis of past trends and projections were based on place of death data until 2003. More recent figures were subsequently obtained from ONS for 2004 and compared with our projections. Percentage differences between actual figures and the projected 2004 figures were calculated for both numbers and proportions of home deaths for the different scenarios. Figure 2 ).
Results

Past trends
Overall, home death proportions declined slowly, but steadily, with an average percent annual change of Ϫ0.5% and yearly fluctuations of no more than 1.0%. Yet, there were two periods in which the reduction appeared to have stopped: 1977-1978 and 1993-1994 . In these years there were small increases in home death proportions, especially in 1993-1994. Although greater for cancer (0.6% increases in 1993 and 1994), a rise was also seen for noncancer home deaths (0.1% in 1994). However, in both cases the rise was not sustained for more than two years. From 1995 onwards the decline slowed, except for 2000 and 2001. During the last five years (1999) (2000) (2001) (2002) (2003) , the proportions of home deaths fell by 1.3% alongside a 3.5% rise in the proportions of deaths in Ϫ14.9%
This table shows the projected numbers and proportions of home deaths in three different future scenarios (A, B and C) and then of institutional deaths in the same three scenarios. The first column presents baseline data on the actual numbers and proportions of deaths in 2003. These are followed by projected figures for 2010, 2020 and 2030 and the respective changes from 2003 to 2030. The last two columns display arrows illustrating the direction of the expected changes first in the proportions of deaths and then in the numbers of deaths. Methods with slight nuances were tested within each scenario. Scenario A projected forward the recent trend (1999) (2000) (2001) (2002) (2003) in home deaths, assuming it will continue in the future; in A0 we projected forward trends in age gender specific proportions of home deaths and in A1 we projected forward the trend in overall home death proportions. Scenario B carried forward the proportions of home deaths observed in 2003, assuming these will maintain in the future; in B0 we projected forward age gender specific home death proportions and in B1 overall home death proportions. Scenario C projected forward numbers of institutional deaths, either the overall numbers observed in 2003 (C0) or recent trends (C1). Details of formulae used for calculations are available from authors.
NHS hospitals, from 54.3 to 57.8% and decreases in all other institutions ( Table 2 ). The overall proportion of institutional deaths increased by 1.3% although because of fall in death rate, institutional deaths have decreased in absolute numbers (from 448 032 in 1999 to 440 936 in 2003).
Gender. The proportions of home deaths declined from 1974 to 2003 in both genders, but especially for women. A home death was always less common among women over this 30-year period, but the gender difference in home death proportions widened from 3.7% in 1974 to 6.2% in 2003 ( Figure A in supplementary data). In the latter year, 21.4% of all male deaths occurred at home against 15.2% for women. This should be contrasted with the finding that there were increasingly more female than male deaths, a trend evident since 1974.
Age. Home deaths proportions reduced over time in all age groups except for those younger than 45 years ( Figure 3 ). The decline was more pronounced for the age group 75 and over, falling by 13.3% in the age group of 75-84 years and 18.7% among the 85's and over. The very elderly (85 and over) died less often at home over the 30-year period; the difference in the proportions of home deaths between this age group and all the others taken together widened 4-fold from 2. 
Projections
Government Actuary's Department statistics predict that the number of deaths will continue to decrease until 2012 ( Figure 4 ). From then onwards, the likely scenario will be of a gradual increase of deaths. These are expected to be nearly 590 000 per year in 2030, 16 .5% more than in 2012. By then, those aged 65 and over will account for 86.7% of all deaths and the very elderly (85 and over) for 43.5%. Long-term projections accounting for changes in the age and gender distribution of deaths showed that if the trend in home death proportions observed in the last five years continues, numbers of home deaths will reduce by 42.3% and less than one in 10 (9.6%) will die at home in 2030 ( Figure 5 ). This accounts for the recent rate of decrease of home death proportions in both genders and different age bands (higher for females and older people) and the projected structure of the population dying in 2030 (with more people dying at older age, for whom a home death is less likely to happen). Such decline in home deaths would correspond to an increase in institutional deaths of 20.3%. In absolute numbers, there will be 89 473 more people dying in institutions (including NHS hospitals, nursing homes and hospices) in 2030 as compared with 2003.
However, the last five years have seen an overall decrease in the absolute numbers of institutional deaths. If the overall declining trend in numbers continues, institutional deaths will fall by 10.9% from 2003 to 2030 and the number of people dying at home will need to nearly double (Table 1) . Even in these circumstances only one in three would die at home by 2030. Importantly, sub-analysis of the institutional deaths revealed a clear difference: the non-NHS institutions have seen a large decrease in deaths per year (3959 per year), while deaths in NHS hospitals have actually increased by 2185 per year (Table 2) . Therefore, against a backdrop of GAD projections are subject to quality review on a regular basis under the National Statistics Quality Assurance programme. The latest review in 2001 found methods were of good quality meeting criteria for accuracy, suitability and reliability (14) . GAD comparisons showed projected data were reasonably close to actual data for ages in the range mid-50s to mid-80s for both males and females (in general within 4% either side). A variety of alternative methods were tested by GAD but none proved to produce more accurate projections. Recommendations on areas of improvement were made and methodologies have changed accordingly (these were incorporated in the projections used in this analysis) we found we underestimated the number of home deaths by 0.5% and the home death proportion by 1.7% in 2004.
Discussion
This study mapped previous trends in place of death and is the first to consider future scenarios for place of death in ageing populations. In England and Wales the trend up until 2003 has been for decreasing numbers and proportions of deaths at home, especially among older people. A reversal of this trend will be an enormous task. The projections indicate a dramatic rise of total numbers of deaths from 2012 onwards, largely because of the increasing ageing of the population. Either there will be a substantial increase in institutional deaths or major rises in numbers needing community end of life care. Whatever the future scenario, major changes need to occur in the provision of care towards the end of life; planning for this should start soon.
More ageing and more deaths in the future
Following mortality trends since the Eighteenth century, the death rate has continued to decline in England and Wales over the last 30 years. 18, 19 This happened because the population has grown through natural increase (more births than deaths) and positive net migration, and the numbers of deaths decreased over the years. 18 The ageing of the population is the result of past trends in fertility and the post World War I baby boomers now reaching 85 and over, coupled with improved survival and the decline in mortality rates. The decline in mortality attributed in earlier literature to rising standards of living, improved nutrition and hygiene and the control of airborne diseases has now been linked to the substantial decline of deaths from ischaemic heart disease and stroke. 18, 19 But despite the decline in mortality, over the 30 years examined, cancer mortality increased and the population aged, resulting in increasing demand for end of life care. The upcoming years will be of even greater challenge. In the rest of the world, population ageing will accelerate and in contrast with the past, the numbers of deaths are expected to rise steadily in the future. 1 These projections are largely determined by the age structure and life expectancy of the population alive today; the first post World War II baby boomers (1946) (1947) (1948) (1949) (1950) , now in the late fifties, will be reaching seventy by 2012 and their eighties by 2030. The generation from the second baby boom in the UK (sustained throughout the 60's) will follow. Worryingly, it is expected that the number of deaths will begin to outnumber births in England and Wales by 2030. 12
Place of death
Overall, in the last 30 years it became less common for the English and the Welsh to die at home. 20 A short reversal of this trend in 1993-1994 was noted for cancer and noncancer deaths, for both genders and across age groups. 21 However, the increases were small and not sustained for more than two years. They may be related to methodological changes in the process of collecting and recording deaths in 1993, when the death registration process became computerized. 15 The most recent 2004 data suggests another trend reversal with slight increases in home deaths. This, however, should not be overstated as it relates with only one year's data; upcoming years will need to be examined for confirmation. The overall decline in home death proportions from 1974 to 2003 was found for cancer and noncancer, women and men and for those over 45 years, ie, for 95% of all people dying over the last 30 years. Although the demographic trends contributed to the reduction of home deaths, they did not completely explain it. Other factors associated with death at home are likely to have played a role and need further analysis. 17 Our projections did not account for influences of these factors, which are complex and multifaceted. Disease changes such as the increased incidence of cancer may have favoured death at home given that cancer patients were increasingly likely to die at home from 1974 to 2003, as compared with other causes of death. 22 Trends in living arrangements towards more people living alone may have pushed in the opposite direction. 23 Important policy changes also took place in the early 90's -the implementation of the internal market, the introduction of the Community Care Act and a new GP contract. 24 In terms of health care, some changes may have pushed towards hospitalization (eg, reductions in GP's consultations at home, patient contacts in district nursing and numbers getting home help from social services), others supported the shift to community care (eg, reduction of NHS beds, the growth of palliative care). 24 Our findings corroborated previous studies on the fractions of society for which dying at home has been less of a reality -older people, women and those dying from causes other than cancer. 20, 21, 25 It should be noted, though, that 'home' means different things to different people (nursing home may be considered home by some) and many people spend some of their last months at home, but die elsewhere. Nevertheless, the rising hospitalization of the very elderly (85's and over) in ageing populations is of particular concern as this group is expected to increase further and account for nearly half of all deaths by 2030. 6, 13 Future care towards the end of life in the right place If past trends of reducing home deaths continue, there will need to be a large expansion (by over one-fifth) of inpatient facilities. Conversely, if recent trends in numbers of institutional deaths continue, home deaths will need to double. The health implications of this last prediction showing rising numbers of home deaths should be considered with great care. Nearly 200 000 people would die at home and need community end of life care, but the NHS would still need to sustain a 19% increase of deaths in NHS managed inpatient facilities, unless alternative settings such as hospices and private nursing homes took over and deaths in such places increased substantially (which has not been the case in the last five years). There would still be an issue for the NHS in supporting care for people in these facilities.
Note that whatever the scenario, death at home is still unlikely to become reality for the majority of people. If the past trend away from home continues, less than one in ten will exercise the wish to remain at home. At best, if the numbers dying at home double, one in three will die at home by 2030, which will still leave a large gap between preferences and reality. The current UK policy push towards home deaths and the National End of Life Care Initiative/Strategy may be responsible for the slight increase of home deaths in 2004, but there may be other reasons. It is important to ascertain whether this increase sustains over time. It will be possible to measure and monitor the impact of these policy measures at a national level, by comparing future actual versus projected figures for place of death.
The need for long-term projections
It is time to look at future end of life care needs and place of death not just in the next couple of years, but also in the longer term. Our projections should not be regarded as deterministic figures for the future, but possible scenarios of what may happen under different circumstances. Note, for example, that some of the methods were based on projecting numbers of institutional deaths rather than proportions and if the same was applied across all places of death (home and institutions), the total would not sum to the projected total of deaths. Nevertheless, given the strong relationship between institutional deaths and inpatient capacity, projections based on absolute numbers are appropriate and important. 17 In our analysis, institutional deaths include hospitals but also residential and nursing homes; the latter are an increasingly important locus of care and death for older people. Separate projections for home, hospital, hospice and care home deaths as well as for localities within the country are instrumental for palliative care providers interested in projecting their future demands. However, caution is recommended because these categories for place of death and geographical areas are more specific and less stable over time than the ones used in our analysis (home versus institutional deaths within only one geographical level of analysis, ie, England and Wales). Health Authorities, local cancer networks, regional teams and palliative care services are advised not to readily transfer findings to their context nor implement change based on national data. There are wide regional variations in demography, geography, inequities and health care access and provision including bed capacity, which are likely to influence place of death at an 'area level'. 21, 26 Where reliable and directly comparable data exist for a well-defined population group and area, services should undertake local projections applying our or similar methods (details of formulae used for calculations available from authors) when planning future services.
Although long-term projections are usually less accurate than short-term, 27 they enable to anticipate and plan with greater care. The increase in absolute number of deaths is expected to start by 2012 and the ageing of the population is likely to influence future trends in place of death, making it harder to reverse the trend or even maintain the current home death proportion. It is therefore, possible to define a timeline of five years until 2012 for important goals to be achieved. Expansion of palliative care services will need to happen across the board to accommodate the increase in numbers of deaths -in NHS settings, in hospices, in nursing and residential homes and in community settings. There are major debates to be had regarding whether this is the responsibility of the NHS, voluntary sectors, private sector or a combination. Inpatient expansion is often regarded as costly, especially when hospitals in the UK are striving to reduce beds. But some forms of inpatient facilities will be needed, to provide alternatives for people who cannot or do not wish to remain at home. In addition and in response to the wishes of the majority to remain at home, expansion should occur in terms of homebased services and improvements at the interface between inpatient and community care, to facilitate a move towards home. Achievements for the next five years include a rigorous evaluation of the cost-effectiveness of providing end of life care at home, for which there is still very little evidence and staff training, which needs to be considered in advance as the practitioners of the 2020 and 2030's are the current medical and nursing students. Having in mind future demands, elderly, palliative and community care should become priorities.
Conclusions
The projections underline the urgent need for planning structures and resources to accommodate a substantial increase of ageing and deaths in England and Wales. Either inpatient facilities must increase substantially, or many more people will need community care towards the end of life from 2012 onwards. The next five years will be crucial for the development of incremental plans to expand structures of care at the right place, able to meet the increase in demand, the future needs of older people and ensure quality end of life care at home, in hospitals, nursing homes and hospices.
